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(54) COMPUTER SYSTEM AND ITS POWER-SAVING CONTROL METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prolong a battery-driven operation time 
by saving the electric power sufficiently while minimizing the degradation 
of system performance. 

SOLUTION: When a wake-up event is generated while a CPU 1 1 is held in 
a sleep state, the operation speed of the CPU 11 is not put immediately 
back to the operation speed before the CPU enters the sleep state, but 
increased gradually by steps from a low level to a specific high level at 
specific time intervals under the throttling control of a CPU throttling 
control circuit 152. Consequently, the power consumption of the CPU is 
reducible as compared with a case wherein the operation speed of the 
CPU 1 1 is put directly back to the operation speed before the CPU 
enters the sleep state and the battery- driven operation time can be 
prolonged. 
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(57) CS^] 

cpun a*x u-y^s^ifftj^trc^ 

SttlT^x^ ^T-y^^y N^iLfci t, CP 

u 11 <»mftmmz.-t <\tx u -y«sg^fTWc9»/^^ 

0S&1 5 2 JCJ;-5XD -/ h » j >^fMWc± 0 ; dfcgWBt 

^tc±#sns„ ^intcj:?), gpu i iv>mft&m.& 

Kit U C P UC9«^^»$:^< d £#nJfS t & 
0, /\'-yr'Jft«P3SltftCtji?TtS. : 




( 

1 

ME3>tfi— ^i'XfAWT'f P)l<mz, ME^>tf 

fi^© 1 ^ x-f 2 T -y ^-T ^> h ©f&£lCJ&§ LTME3 
>tfa.-^ ->X^A#MEX U £>ME»## 

>ti- ^->X5\£>. 

[»*jh2] MExg-y^a«. ME^tf^-^ 

^^ff^ih S tl-5 ©X »J - fc#fr * 

i»E«aa««iii^Ra. mec pu«xu-^ 
J8*»6WE»f^«»ca»ufct*, MEcpu©ffijfe 

BlT?a»Wt±#*-&SCPU3ME«»^a:fr&*, 

mec pu#x g -^wiiciM^ahiTv^y-f fjww 
n £Mec p u3WBf^«*KU6i*snTv»*^x-f ^ jib 

HtOlt^KlScJV^ ME3>tf:x— ^y7rA©S 

w^stis c £ *»«tr*»*B i e«©^ > tf a— 
[«*«3] MExg--y#att. mfa3>tfoL-^ 

->X5=-A©CPU£. ^HfT^tg^i&^HA^, ^ 

tscpuxu-^sm,. 
fflrtBaaa«{W»*S!ta. me c p u*»wbx u 

«39»6«HE»ffttlifca»L^'i*, MEC PUOiW 

HTra»wfcj2#3ttscpua«a»*a***. 
MecpuateEfw»#att. 

t»T. MECPU©? D^£fMtrr-5fcs6©X hy?" 

mec p ufcttae*--* cpuxnyh u >^$<j#p#a 
*Bf3e©«n«iiHiiHT«nac pufc»4i-4#at. 

ME C P uoliffaSEWI *>mi£<DM i"<Mz 

&-?wmmz±.m-i*nz>£.o\z, mmmv&frm^am 

£©«KiMEx^.-:r^ ttW**MK-r*#&£S=B 

c <t &#& t-r i e*©^ > ta-^ -> 
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[«#JH4] KJEXU-^att. ME^tfa-* 

mmmmmmmm^mt. me c p lwmex g - tT* 

10 MffiCPUtt, IlOXU-^It, COJB107U 
-y«JB J: 0 t>i£?S3ttt*©S6 2 ©X U -^ttSltSrW 
U 

MEC PUXg — ^*Stt. 

WEq >Ka-^xfA®WM». MEjr? ©x g - 

MEi&fr #SS|J£ 2 tiT V> -5 1 ff ME C P U * tt££ 2 © 

xg-^«sic^ffs-ar, wE*frj&«»jasn«:v»t# 

MEC PUSfSI 1 ©x g -7 p ^.tC^fT$-B--5^a 
20 £«^tr&»££*4^fcT*l*#fllE«©=i>fcfj. 
-^->X^A. 

5 ] MESS 1 ©X g -^ttHtt. mec p u 
MESS 2 ©xg HtrECPU^r-y > 

HuEcpuxg-7 p #a«» 

strEn > tf a— ^ ->x^a(c*3^th(ie c p uew©ftfi 
©^/\*-r x #ax vx ^ wifp l t ^ z fr^fr \zm~3 ^ 
T, WE^^wxg-y^.'xw^ff^fF^J^n^Rffs 

S 4 E«© 3 > tf a. — ^ ->X t- A = 

m&m 6 ] n^ru sb» pitg^ n > tf a - ^ ->xt 

.^^ffjwstjkstissei ©xg— yttut, ^*fT 
d^itsn, jlome^ i ©x g -y«*iJ; o 

lA0g20X'J-^It$*TSCPUi:> 
mrE3>fcfa-^^x^A©7'f H;^JCv IWECPU 
5, #^*fT?Ilia:»f^R»* 6> #E^ 1 *Tfm 2 

cdx g —zfVim<D ti-rn^— *©x g —^m\zwn^ 

40 tSCPUXU-^gt^IU 

ciwcpuxg-y*a«, 

ME ^ > tf a-* ~>X^AOT«^*i, . ME^ 2 ©X g — 

^^©^fT^Wnr^.n^fiffsw^ff^sisbTo^ 

^g/5^«S'JTS#a^. . . • 
MEAfr^SSnTViSi*. MECPU$rME^2 

©xg-y«^.»c^fTS-&. twE*fl=«»»S3na:v»t 

fitaCPUSlIB^ 1 ©X u— ^ttlliCllfT s-tt-s^ 
at ^trc t ^^gti-r ^> n > tf a-^ ->Xt=-A. 

[«*3S7] ifB«l(DXU-7°ttitt. MECPU 
50 -y ^>a©S-&14^liJ?F-rs d tTStBl^fe^SSTaS 
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d, mn£m2<Dxv-7vtmte. me cpu#* ^,;.iirti*fr^»jea'nftv»i*i(iEcpu*imBftff 

5i*16?2tOD>tfa- iS'v'X^A. B9En>'tfi— ^->X5SMc:fctATMEC P U^fl-©te 

»^oT ; 10 ,T, MEHS 2 ©X U - :/tttt^©»frJ^?TSn-50r£ 

/3r £© l ^i'Ti7T>y^ , 'f^>h ©5S£ i;: t T nflE n [0 0 0 1] 

— 7«MIW;fr&. [0 0 0 2] . 

[«*^9] WEn>ei-^->x^A*ftf^ttlidv 20 mMOittmi ifi¥, ^#*aTA'«y^Ufc«fcbjwte 

-^•>xfA©cpu^ #^HfTorm«if^tt^ /i— v^-;ua>tfi-^ ( PC ) tmxmm-znxi,* 
^ ^^m i w±^n^i&mmmijpxu-^miz _ c©«opc'te*v>Tfi. cpuoistttg^^ju?) 

pu*mmzv-7VimfrzMmmi?vim\z&mvfrt tooo3j tzzw. cpv<D^mit)zm\ cp 

■ wecpu^'u— y«iBfeiij**tiTv»s7 ; -f k;W5§ 30 [do o 4] «j5t«, #«©/t«7— 
wii»ECPU^»fp«iBic*6»anT-v»«9x-f^.j« *>h^a«ii36Sftfc«>Tv»«. pc-cfflv^nxu 

F B 1i©i£i|SKS-3v>T\ mrEn >fcfi-^->X7 L A©^ £ft*W&/17-v*-^;< > h&ffitcte, LCD©» 

m23>¥±—?z,XTj±<Dwmm&ffi7£<DL%^msk [0005] l^u. d©=t^^*©/t , 7— -7*— v 
Ty&ztkw&mztiitizg:* mmcp\j<pwiftm& *>hu. /iv—t^mm (lcd0»^j». hd 

[»*^10] #^ff*^±Sh-5^1©XU— y 40 [0 0 0 6] iltUi. /W— fe— 7«i^X^Attfil<fc© 

«»vkp-i'fe«»«*0»-2 0^'J^^«i**-r* ©1±«g©^*i?5:-5t>©-ca5ofc. diD. A7-t- 
C P U 3 > ea.-* : >X r- A ©/I -7— fe- ^ttttiSiSJ&SfcJ&ttt; «foOIC->XfA©ttlSf 1 

IJtB3>ea-^->Xf AOj^f ^H^f.lc. m(E3>tf <) ®<ffl*5d££^ggb&<TteftS-r. iS»{c, > 
.i^->7>fA©tti^ iiBlg2 ©X U -^SK© XrAttffi^<^i, ^ftte, KV— 

S'J^v • . '■ [0007] it, »fflASW&CPU7iJ-7a» 

WE*#««*»SShTV»*t«. t9ECPU£, T'tt, T-f KWcCPUX-r- K£«t8gS:*J©X'J 

f?ir«fclMtM*tBa> 5 MESS 2 ©X »J tc^frS 50" -^RUlc^fr U 0 i'©>7i-r^-r^>I-© 
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_ F^vz.mm*— m?rt>nrz.fcirv. cpuh m 
nz>z.t\zuz>. 10 

[0 0 0 8] Sfc. X'J-^ttltlTtfflSniiCP 

ACPI (Advanced Configu 
ration and Power Manageme 
nt InterfaceSpecificatio 
n) ffc#T«, CPU/17-Xf-htbT. S^OSj 

«ii LT^^JjigftC 1 ~C 3 CD 3 OCOX^- 
«$tlTVi-5. Itlf»/W-^f-hCl~C3ll C 
0Xf-F^©«S^OKf>y*J:^U-^ 20 
glS^^: 0 T*5 D . C 1 C2.CZ ©J«T?S»tt^ 

«/Jn$ < & v » cot. 5=— h ^v>'&% £-eco K ^>-> 
liCl, C 2, C 3 cdHBt?;*:^ < 
[0 0 0 9] L#>U ACP I -OS ©ten 

7.5=— h^ffiMT-Sd^tt. i'Xf AtcioT^fei^K)..- 

fft)tlX^K z\<oftsb. j&^ftCPU/W— X^— K 

«tDj»V»XU-^K»fc»'ff 30 

£coF«ag#&ofc. 
[0 0 10] 

[%Bj75«^bcfc3i:T^^] ±34© J: "SIC, 
tt. /W— ^— :/£rr^fcadtcttvX^ACQi4fg£@5£ 

ofc. 4ftC, CPUXU-X"©J«lC4S^Ttt, tfx-f* 

^> ux c p uttigw <cx u - y ; 

&nzitz> cpuxu --fVimvmz ^\zm^nx 
[ooii] ^Bjn^oi^^ic^TTS^nfcfc 

&/1 "7 — fe— -5 «k 5 Jc b , J* v 7- "J tc «k 3 

50 
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[0 0 12] 

[iwas»ft-r-Bfc»o*R] isfioswi^wftrsfc 

tC, IHE3>i;a-^^fA*. iMtMflBJ^&XU — 
y«JBk:»ffS-&S>RU— y^St. j3f£©<7x-f *7 
y :Af "«> hcofg£tCffrgbTMS3ci >tf jl— ^ ->X5=- 

saws©* u^^ncs-caBWKifts-a-sfflaaaw 

[0 0 13] Hfrt3X'J-7'#©<tbT«. Ml23>fcfi 
-^'i'XfAfflCPUS, ^HfT"!^!)^®^ 

1Mt3-»* CPUX'J -^KSr&ffl-TS C t)5Wi L 
V>o iM!«BmE«IP#ail/Ttt, WfBCPU 

tffiJiex L) - ^SRIB^ S MBftftMfelBfctMl Ufc t 
t9S C P U <DWiftmg.&& U"<JW» £ f^coiS w;mc 
STBf3tO«HaiMHT?a»»IC Ji#S** C P u»«fM 

[0 0 14] i«3>tfi— ^->X^A(C*3ViTtt. 011 
*tf C P Ut^X U -^«IBK|i»SnTV»*«IBT^x. 
<^7y7--f^>r-# J %£Lfc£it. CPUCDlbfftggf 

±#.Sn«. £*UC«k9, ->XfA«5i!llMH. SB 

+ fc 1 7L tfi— »f K <fc O T*—#— H 9 X 

PUft^*#-5MS^<i:A^^*Sti?5:ViI!S0«, ^. 
[0 0 15] 2W6Wtt, MECPUdtXU-^ 

m {emit $ nt x -r ^ fflp B i <t <o tt^ izm-3^x m 

tiny \d.=L—9 ->x^Aco^«l*^Bf^©b^v^^T 

[0016] cntio. s/X7-A««*ja«jt«fia«v» 
m^\z(D^m^ommmitWi^mm.mm9m^fr-r:^ 



( 5 ) 



2000-3 9937 



8 



[o o i-7] ^, iwiacpuaME«»#gfctt» mk<6 

mzc p u©£ u y v &mm?zrztt><DZ by o y 
*fi#©7^-7v it&mgcmmiz pj^m^vxmmc 
puicft^tsGPuxoy v^yifum^Wtt, mm 

fe<D&mmm-zmmcpij\zft£.-?z>^®t, mmcp 

[0 0 18] £\<D£v\ZC PU^©/\— K x !T#J 9 & 
*m^SflJ^ L/T, IfrftMKJimc&ttS C P U©fiitg£g2 

[0 0 19] ifc, CPU*MlOXU-yttli« 
£ ©fg 1 ©X 'J «fc 0 fc*£flmm# ©i2CDX'j ; 

-^tkmtzm-rzm-erizi*. mmc p y -zf^m 

ztzmmc pu&mmm 2 ©x v--7ytmzwtr\* 
*. mfe^f^^ssnav^t^miffic p u^Miasg 1 

[0 0 2 0] £©<k 5 tea >tf ^ v'X^AWtJ^tC 

fetx&ft^gx i)-zfvtm&m®.-rz> z\ t tc «t 0 .'■ 
»i, wbsb 1 ®x u -:/«jRKt. mmc P Ute^r y -> 

2 ©X U -^ffitt; MBC PUIi+t y ->a.Ofi-&k 

mrSB3> tf i— ^XtSMv^TjWIBC PUUm©^ 
©t* A-f X A*X VX * »f£ Lt 3 fltBIg 

TmmTZZ.t&X'gZ. dOct^fC. AXVX^i&tf; 

tx ^ z> ¥n-i x tm&. L & V>£ £ fCSg 2 ©X u 
— ^Jgfc^fT-r^diifCckO. A*XVX*»jfei>T^ 
-£» t*/ *f X «k £ ± ^ =e u © # & z_ \z «fc o T £ * 4 'J 

[0 0 2 1 ] 

Sfijgl8S"SiWT%. .0 1 «t«u #?gij)i©— glJSWc^fc • 
•<5'a >tfa-^-'>XTAOi/«^$tiT^5. £©n 
> fcf a. -^->7r£, teA y 5=- U KM WH&k J—Y^vp 
Z-lzfort—v-i-ji-ziyMn.—? (PC) -TfSO, AC 



7^1 8 1 £^UT#«*fca»#jiea'ftTV»*:|B-{ 



*iiP-&&£\ p cwcAcjyy^ i8i #gsg£n 

T^V^^tCfeV^Ttt, PCli/t^r'J 1 8 2#>S>©^ 

[0 0 2 2] Z.(DP C*mz\Z, m7jkO>£v\Z. Zfn-k 
y A'X 1 , PCI /^T. 2 ', IS A/\*X 3 . C P U 1 
1, *7 h-PC I :/'J ^v 5 1 2, ±^4'J 1 3. 
10 n>hD— 714. PC I — I SA^U vis 15, 1/ 
Od»D- 7 l'6, B I OS — ROM 1 7»..«jgn> 
hn-7l 8. *JJ:^LCDjWS*'JffllOv'-yir l 9££ 

[0 0 2 3] CPUl l tUTtt. Mtl ^>r^ 
ifcfCJ: 0 SifiBS^ ^ntWT-f^oyptyf "P e 
n t i urn" &t'^fffl$tl5. CPUl lliPL LIU 
K<£rt^LT*3D, ufflPLL @^«^gC>7 P >y C L 
KfCS^5T^-©^gK^ P y ^ C L K £13— * fcia^tl 
. «fc.?) ; fc^©rtgB^Py>CLK2$±^-rS= Z\<DC 
20 : PUlltt, Xf-7^Q 7?MST P C LK#lCi 

D, . X h y ^ D 7 ^gf S f P C LK# CtoT, 3 
OCD^P-yi/X-?— h. O^OV /— V^X^-h (N 
or ma 1 St a t e) . Xby ~f^f v > hXf - K 
(Stop G r a n t S t a t e ) . *3«k^X by 
ZfirUyZXT—b (STOP Clock Stat' 
e) StLTt^. 

[6 o 2 4] /— 7;^f- Kicpy l loa^cDii 

30 TUfrSttS. C©/— vHir^ h 

■ 

[0 0 2 5] «t>«*m»CD^ViOttX hsr^Dr 
^Xf-NT$0> -?-©mS«attt~3 OyAggT* 

P v 2 C L K 2 fefftii: $nt^5. 
! [0 0 2'6] ,7K-v^7>l>Xf-Mt y-T^X 
KiX hy^Dy?Xr- h©* PsIfiDlfrfpX^— 
40 2 0 ~ 5 5mAggtttg« 

HfT^n^Vi. ^gB^Py ^CLKi3«t^rtgB^ 

D ^ C L K 2 (J*l;7 >t>^lti&5 CPU 
fo&n*?yt7 (CPU37) 'N©P^gB5'Py^CLK2 

■ ©«i&'»aaiijhs*is'. u®x>y^7>hxf-hii 

. .^g5^ay^CLK©f?ih : sitE^X7 % — hT*D, d© 
X b y Zfif =? > h X 7— h {cife ViT^gg i7 P y Z C L K 
S-^lh-TS £, CPUl 1 teX h- sr ^7 > HXt 1 - h- 

50 [0 0 2 7] /-7Mf-ht7h7^7>Wf 
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-bmvmmt* xf^^d^ (stpclk#) 
m^\z£^TMmz?fvztrfT^z>o y- 

v;to^- h c^^tcp u i i \z&&znz> S T P c 

LK# »*8*-f *-7)V~D ^QTirr-J-fTsT-hlzWL 
feZtlZt. CPU lite, SlSEUff^O^^T 

hJc^fT-T^o -7j. xh7^7>hXf-M:^ 

TSTPCLK# {I^tV 7X-7>0 J0<>7^ 1 

t 4*77*7— hfci»ean*£. cpuhh xh^ 

[0 0 2 8] Sfcv Xh^7 p ^7>Wf-hd^Xh 

y£J*T~ HCUfeWCCPUl i^co^gB^a-z^CL 
K©ttjft**SBI3n*t» lmstCCPUlll^h 

So .. 

[0 0 2 9] J£Ui£>ck5fC, Xh^7 p ^7>hXf-h 

tt, y - v 7"- h \zit^% fc a —At 7 —T? » ?K 

lOSTPCLK#ft^i:±oT/-v;PXf->, ^ 

[0 0 3 0] ZL<Dfttf>* *yXrATft CPUftfRt 
STPCLK#i^Ci:oT, Xh7^7>hX 

•cputttBtfftj&stiSo 

[0 0 3 1] CPU 1 1 h-PC I y 

VI 2<Dmm\Z&Q. CPUl.l«ACPIttiT*$i 
$nfciSii!iCD 4 O0 C P U/W-Xr- h C 0 - C 3£ 

[0 0 3 2] /I 1 ?— Xf-hC Ota, #4^frCDfc*^> 

-hrc»*. CPU»fpa«**K»^«l»"r*CPU- 
Xn'y KU>if«!l»«WB»4. CCD/I^-T.o— hC 01*3 

[0 0 3 3] 1-C3fl 7-f F;M^ 

iccpui i sxu-y»«iciii!et*fc»^J««ft 

1, C2, C 3©0-Cffi*«*J4/hS<ttC COXr 
-KOtt»tTC!)Hf>'>liCl, C2, C30I 
T^t<^. CI, C2, C3TU *ftf*tt*fr£tt 
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[0 0 3 4] C 2T'\trt7s7Z-7W)ft\Z<j:^T3r J ry 

ACP I tt«Ta^Snx^5 C P h C 
0-C 3 tifD-A»XfAXf-hG0-G2i:(D 

[0 0 3 5] GOtt5/X'f'A3&«»fPbTV^*tt« <^>£ 

©ttffi) T'&K). ^©G0Xf-h0)*TCPUl 1<Z> 
0-C 3 ttftMKSttfcSft*. 
[0 0 3 6] *mSJBfSTtt, OSiIioT'>XfA7 

4 F)Vifitiiihznrcmzc?u 1 i*»ffT^#cpu 

[0 0 3 7] C 0*6C 2^0^fr^tt, «b-PC 
I 7Vl 2<Z)P_L VL 2 i/yX^ 1 2 2 3&*JBV\6 

'h* fc 'r>*o\ cpuina^p_LVL2i/> j x^ 

1 2 Kt££oT. C 0j6*6C2^<ort , 7--X5 = ' 

WOii* (IRQ) ^CPUUtybft^x-fM 1 
C 2 36*6 CO. \zUBT2>o 

[0 0 3 8] C0d*6C3^O^fflCtt, *X>-PC 
I 2<£>P_LVL 3 l/y7^ 1 2 3**JBV>& 
n^>o 0^0, CPUl lt±5P_LVL3l/^ 
1 2 3CDU-H(CcfcoT, C0*6C.3a,o;W-Xt 
-h©W§lfgu$n§o C0*>6C3^© 
gPff(7>lSS^«, ARB D I S W7s9 1 2 4 KL "1" 

jttyhsn, pci7-t^i2i|:±§pci;u 

*o cnCiO, *6&3teAX7^-feXS*ttflF^ISn 

&v> 0 C3?re, ;\-H9x7*Da**cpu'Jty 

HiiifOx-f^^'Oh^ttSi, CPUA7- 
Xf- HiSKlfftKiC 3**6 C 0 {cmHS-T^o 
[0 0 3 9] G 1 HyXfA^X'J-yxf - 

GlXr- Mete, ift*^ft^>'>XfAX 
f-hSl-SSJgiSnTM. ^XrvkTtt, G 
1 te£lC1tX^> F-tvvf A*— >"3 >Kf.©yXrAX 

[0 0 4 0] G2llt7m O*D4T0V7h9x 

Tfe£>o £61::, 01tf)CPUll«, ^cc^ct^^vys 

[0041] -rfc**, CPUl Ite, 77 , U^-ya 

ffi, yXfAfi^-H (SMM; System Ma 
nagement mode) (hf^tl^ vXt-AWS 
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[0 0 4 2] U 7)^— **T 1 MA-f hCDX^ 
U tsm^Tf -feXT^ Z*— K f) > -tr ^ >hUi? 
X^TS3n-5^-X7 r-'U-Xtf^CD^-fe-;/ r-fiTe#» 
37r ; l<'X#&5££n3. zfu^ft? h^E-h'tel^X^ 

XYy e>^f-^'^V»t'JS77 b*I/X;6<)fc£$ 
u©iJ-77Hl/XI/Xtt, ^~-Jyif\Z^X 

'*»»k:#»S7' K ux tc^^hs. &m 8 6t- h 

A^^af? h^-KTJftf££^£7c*cD^-KT£ 
0 / U 771^— KCQT/Dy^Afct^n-?-^ h^E- KC*5 
tt£ 1 OC9^X:7 t LtSfcn^, 

[0 0 4 3] J'XrAfl^-C (SMM) IJMU7 
W-HTfeD.. COt-Hm flWfVff^ 

yMzpmzti-r, ^.—yyifhmff^n^. yx^- 

AfflSBi*' (SMI ; System Management Inter 
rupt) tftCPUl 1 tCfgfTSnfcB^ GPUi lODftfl* 
*-Htt ? 'J7;^-K, yp^^h^r-H. *j£fc«K 
$8 6>E— SMMfCXf '.y^StlS. SMMT 



[0 0 4 4] SM I IJ?X? ^M#J&<£-N M I CD— ST* 
$>Z1)K jI3?CDNM I ^>?X^ BltlSHii* I NTRiO 
t>fi5fe*CD»iV^ «ffi5fe^COfi]f3i5 t *Tc&^. CCDSM 

I ^«ffTr.*CitCJ:oT. i'X^AWS^P^Ai 
LTffl.-gcStlfca^ CD SM I>- £x;!/-^>£. Hfr 

*o77"j ^r—> 3 >ypy7Ai»o s 

lzmWiT-2> i <h;6*-e#-5. £C0Zl > fcfj.— > v'X^AtC 
* tt Midi CD C P U A "7 — X r— h CD#J 0 t* 
CDfcS&lwClCDSM I $r?iJMbTt^-5. 

[0 0 4 5] i^tUlSH ^U-f-f>^->Xf 
A . MS*f^oo7 y u *r - : ^ a > 7* n ^ ^ a , iJttt^y 

-^Srt&ijfrrs. cpui l^sMMtc^fr-r-s^Ftc: 

CPU 11©!/ >>X $^tiji3 CDfyr JgcD 7 H 

V^SSKlCTy tf > ^ $ SMRAMCX^yi' 
T-fe— ifflSMRAMCIi, BIOS-RO 

mi 7 <z> ->x T-L&m-fn y 7 a *n?^aiirfej6co^ 
^i^nx^s. dco#<^tt, cpui i*iSMMi; 

[0 0 4 6] tS3>hn-7l4B, EMM^EU (V 

ram) i 4 i {cjta^nfca^-^^p c*#»c 

KW ftitz'L C D 14 2 #,ktfj|.«C RT143 cD— 7J 
\Z, ,,$>2>Wt%U5\Ztt7Ti-rz>. dOO*^^> >□- 7 1 

4 ape i ax 2 cdax^x* t c t 

*»T?*'<5.- L CD 1 4 2 CD«fite» L CD 1 4 2©/b 

^-r hoffassftjfWf-sLCDW&fflapovS^ 1 9 



(7) . #|§ 2000-39937 

12 

[0 047] PCI-IS At/U •;/ 1 5 J4, PC I A 
X2il SA;U3i^<7'U7mD v PC I 
/^X2CDA-X^X^tLTi!lf^-r-5)C:i:*i-tf#^. CCD 
PC I - ISA^0yJ>l 5Kf4.-'SMI56£lE«&l 5 
1, . C.PUXDy Mj>^«»@»l 5'2, DMA3> 
(DMAC) 1 5 3 ftt'T^W-StlT^S. 

[0 0 4 8] SMIMiKl 5 liJCPUl 'l CSM 

•'i'flr#*»*-r*. sm i ft^cD^±satctt. V7h 

10 >?i7SMI, I/Oh777"SMI, SiKX-f y^Jft' 
ftts. if****. V7^i7SMIH V7h9i7l: 
«fc cT7^tX«^>A ? >^ ft £ £fU7a 

co^ratcffi^-rsiii^sM i ^iEissi 5 1 to<ts*rfjy 

; *»»>^K:-fey hfSt, ^-rAT^hBttCSMIffl-^ 
J&<fg£SnS. I/OK777"SMIH.f6ft65n 
7c I /07 HUXSJBtvf I NifettOUT^^Hfr 

[0 0 4 9] C PUXDy h ;j>^Mf|@B'l'5 2 tt x 
20 X hy^n-/^m^STPCLK#*fflViTBj)£cOCP 

ux pV K u >ym'0&mfT-Tz>f£St><D<be>-?& K> , P 

C I - I SA7'Jyvl Srtcqi/^X^fc-fey h^tl^: 
«lfflI»«fe»^ViT. CPU1 1 ©tttg^cOSTCtt^ 
. MIc^LT^coiiJ-a-C^-r-S. CCDCPUXn-y K 

[0 0 5 0] DM A3 y hD-7 (DMAC) 1 5 3 
AX ^X^^IgSr^fc^V^A-f Xii^tU 1 3 
ra©DMASMSr*fTT^t)O-t?*0. 1S&C0DMA5 1 
30 ■v^Jl/Sr^TLTVi-S. 

[0 0 5 1] I/63>t-0-7l6ll HDD16 2 
?2.£<?) I DEf/H X£$T#"T AX "7X^ I D 
E3>hb-5 16 1 /UTX^ ID 

En>hn-7l6 1(i HDD16 2i±^ ; e i J13 
iCD^co^-^eMcofesitcAX VX^ t LTSjfPTS 
ei^TfS. Sfc, I/03>Ko-7l6«, PC 

nmzmnzntzij s b#- h (cg^oj^#aus b 

[0 0 5 2] B I OS -ROM 1 7 tt, ->XfAB I O 
40 S (Basic I/O System ) S:f31tt"-5fc«&COt>CO 

^^E'jicJ;oT^SnTV^ 0 ->Xf AB I OSIl 

X-5rAB I OStit ->X^A^"- hBt(C||fT^^a-5> I 

RT;Hf >i. #ai/o5*mx*iwirr-5fc»o'' 

T/HXH^-fA'i. vX-xAeii^n^A^Sn 
Ti/V5i>XrAfl7'ny7AH SMMJciJV^T^ 
fT^ti-sya^^A (SM-B I OS) TfSfp. CPU 
XDy h"J CPU/W-Xf- hco^J0#K. 

50 mm. LCDmmmtLZ&fTo. 
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[0053] mm^y hp— => i 8«. &pc<dav— 

1 8 3©^->/*7, A'-y^rD 1 8 2©ge#ig», AC 

[0054] 0 2ttt, c put. ay mj >iffflfflm& 

1 5 2 ©I*«l&M©-0i]!!i^$nTV^. CPUX 

□ 7hij ytfffl'$m& i 5 2 tctt. s t p c l k # 05! 
±Mm^nz>7.byypoyi;mmm^2 1. stpc 10 
l k # o)%3ifflm & mmtz x h y o ? 9 ^ y$ - 
A;^-fT2 2, cpu 1 1 £x bvzftr^y NXf- 

^72 3, *3«ttXCPUl 1 tCtoTya^^AWtg 

cpuxpyh u > w#©w#i/88$j£^t"r5 

tzSb<Dfflffl7 7>f. :feJ:tfCPUXP-.y HJ>^1"^ 

[0055] KT, xh7^7>hxf- hty-^r 

^X^-hiSrS^^P^fiHT^Sl-iilDJg-rCPUX 20 
P y h U >^©JWi!lf^^O^T, 0 3 $r#MUTUi^T 
X H D -y >^-A'M^f 7 2 2 It , l^^ 
X^fflfl 2 6lCXK-yy^P^i^f .WMtffl. 

{CJ&^bT, XFy^D y 7m'ffl®& 21IJSTPC 
LK#£7^^?X?-HCl83rr-3.> Xh«y 
^P 5 /i'*-;H ? ?'fT2 3tt v STPCLKW7 
:7*X?— Kl^Snxi^. Vv'XiS'P 1 2 6 
\Z-ty t-Ztltt-K^mm (7ny7*7?'t&) tc 30 

AT^ hffl^iCjS^UT, X hyX^Py^fMflfleli^ 
1 ttS T P C L K # y7 O 7-4 y'7,'r— b tZMT . 
[0 0 5 6] StPCLK#AS7^f^^f-H:i 

^•st. cpui utif^yb-tir-f 9)v*mn\sfr 

/— T-H/Xa— brt^X hvzfif^y hXT— HC 
#fTT-5. -?"LT. STPCLK#dH>7^T-f^X 

[00 5 7] tot. CPU11 «fe-5^fP^W^TX h 40 

h y □ yi7—?vvmmiii£—)v vnm t.v>vc 

fglCioT. STPCLK©fa-f-f-tfcS:i4©I 

tcBr^^t-s^ttc^D. cpuwttti mmm £ 
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[0 0 5 8] *HiS^1?fflV^tl-5A7— fe- 
(1) A»7— fe-^l 

*>'. CPUI lSX'J-T'W^'^x^^ttW 

Df^-s-st^t, spg^uccpuxp-y hj>^w^ 
£{£v>;fr^s.i«v^c-^WlsST±tf3 (^i§&») £ 

tlCiD, A>7— 
[0 0 5 9] iCIT. r->T^A^fi&^{£V^^iE 

(XU-^BtK t KDSIS) CPUA-7-X^-Ha. 
O S 6 © 7 -f h* ;i/B*^»fT 5 nfc^F tC>7 x < ^ 
(CO) d^Z'J-^ffi (C2ifcttC3) (C^fxS 

fcitwi-r^i (co) k^otts. 

[0 0 6 0] XO-Tm^CASMlCiS'-T^S:^. X 
tUTlt ->X?A#G OX?- Rcm&StlTV^aH 

m<t>7JoyhW}VF$:wm2>5"C?* fctxHACPitt 

CC9^7li*Xh-PC I^J-yyl 2SfcBPCI 
- I SA^'J sf5?l 5tc^tte.nT^-5. 

[0 0 6 1] ("^x-f ^B#f B 1 t 2<Dmfe) XU-^tR^ 

SitufCiSM'V^ir. M^^^x^.^lSFKt 2^# 
^. 

[0062] myx^Awmmommmm 1 3 ©so 

3t), t 3tt, tl/t 2©tfcmdife^)— ^{i (#Jx.fc£> 

i/2 6) aTt&«««*«iiiittUT^a«f«T*a. 

t30*^>h77 X°tt. ifc*3&» L/ 2.6 ttTiWttV»T 
t 1 i: t 2®t$i«LT^< C t^:J;oTfT*Dtl 

[0 0 6 3] t 3A^i?)9i«>e»nfc^ ( t 5) 

BrSns. ^D, t 35&U 5Sr@Afci:^, 

[0 0 6 4] (Htf «») CPUUASX U -^t^^tC 
^^tlTV^^TA-K'TxTfiJO^*- (IRQ) 
ttEWx.'t ?7y^-f<>>^±l/fctfB. ®# 
tt. 0 7 (A) ^-TioJC, C P U 1 1 ©&ffr£« 

(c p u»mm) \tt <rt-x u -x , «^fTBu©sjf^3S 
«.(cpu#i$) icmni^ns^ 
»ssftTvi5t*tt, 07 (b) tcjrr.fc'Siciisa 
SMs^fT^ ti. c pux p y b u yymffl\z 



(9) #H2 0 0 0-3 9 93 7 

■ .. ' 15 16 

. ^W^Bff^CDJgl/^fcST^iCJi^Sn-S. -5.' . 

[0 0 6 5] ^tltCiD. CPU1 l<Dm{?mm$:T< [0 0 7 2] (3) /V7— fe-^3 

\z?,v-zfvim&ftm<nwiftm&\zmmi£&%m%\-i£ . rtvTvmm&&z-%.&m&LT\zter>fii$, cpux 

U 07 (B) l:«iT'i$nTU5»ftU CPU1, D* hU >^£«fc OglK^it^ ■ Uny HJ^WS 

[0 0 6 6] tf«*»4fflST**WKR3ft«C' ttftg^TtfT/t?-- fe-^fT3. 

P'Uttffitt^U-^«S^ffM©ttffi*-TrT*0' v H8 [0 0 7 3] (4) /1"7— 

t^-TctpCv A'y^uw^^fi-^cputas^afo . Ay^vmmtf&z— /tasptrFfc&ofcs. lcd© 
bx^^ttli>5.x'J-^SIJc:^fTbfc«-S-{c«, ft io [o o 7 4] S9fc«. osi;J:oT->xfA7'f h*;p 

■*«[«WaST*»«lK:RSnaottCPUi8«*= 5 0 38*»lBa*lT*S. SM-B I OSfitJ;t>TCPUXD 

[0 0 6 7] J10«J;5^|g«5»5n.S*fToit* tti CPU 1 l&mft?^Z?X?&i*k<f3:<f3.2>£. 

-&T-t>> c o^w^x-r^^-r s.>?&mmnz>z.t • ^tat^ k;m*» (cput-t t*s^i* 

ttsivi. Wdbt, XU-y««©j«H«f»k:fctk« &t£u ->XfAB I OS (tfctt'SM-B'l OS) ic 

•-&•.-?*>. '"aijffifc-enfc:*#«r*fflaswi6r<5.«i t&T ■ vtx. vxtab ios (ifcusM-B i os> fit, 

JtfflWffctefiiCPUttflBH. XU/- C PU ! 1 *!>x-Y^«ffi3^6X'J--y«ttfcj»ffS-a- 

'yttmizAZMizmmznT^tz&miz&ffiznz. z[ ^tsoc pux t »n. 

' : j8*^C PU!ft«r«#i«i3adt^S*S#l^: 20 [0 0 7 5] *A\z\: 0 1 0O7O- ^+-h£#Jf V 

• V^KDfii, P.— tf(c«fc^)#:^3S^<ST$n-5tVio75: T. B I O S ■££Z&Wmm&!Si&iTZ>-. ->XfAB I 

', . 7AAtt-Hn&tittV>. £?T* ->X^Atttg©<gT£ OSfit; *■**.' P 'c#/ty^UBIM , Ta*j&»5*&fl 

S/M5g{c«JAoo+^n-7— £ £*« »f« Uf y^S 11). itlH AC7^^^ 

*> t lit 2<Dfflfei*fflfe>nZ>. : t lit 2©it^ [ 0 0 7 6] AV^UKft+©*§"g-firfii. KTfflXf^ 

dV 1 /2 6 ckD fcti fit, t 3 U7 b, . ^ S 1 2~S 2 1 •©ffla-fcgfffr*. -T&*r5. J;^, 

«a«Matt*ff*nja:vi.- 30 r"-. 1", **t 2" ©^i^ffiictof^ra "t 3* sistfs. 

[0 0 6 9] (2) A9-t-y2 L Ur«^S 1 2) . ^© "t 3" ^LS^I " t 

->X7A^011 (DMAC1>/UVX^ I DEfe 5" ZMfLT^Zfr^SfrtimmZtLZ (Xf77'Sl 

§§§ «k*7tx : vx*»fi9 *froTV>fcv>»^lcrau 7-f H ; 2) . "t 3" «t'L*Wt "t 5" *«*.xv>ntf; > 

T^< CtfCiD. A"7— fr-y$fTO. ©^ICfii, if, ,3"f VSR'*. #Hel©»>x-f ^^ffc 

[o 0 7 0] 7-r KMpcti. ^-©t^©-> m.hi£9i Tit©i»*^, "t 2" "sw-srr* <x 

w^f^n-s: ^ff^fr^j^sL-xvmfif. «toai^x"u .■■ .' ffli^*fft5fc»Ki. cpu7Dyh'y>^iii(fs<' 

XU-7Xf-hC2 (^-f •y^7XiS'-h):{C^fT-r. ■ ■X) : C«et% tt?»^SlB) , : *1/T,-CPUA 

7 i -Xf-h*C0i>5; C2*fc«C3tC«0#x.^ 

[0 0 7 1] C 3 KIMf 'CPU 1 1 . fc^CDCPUXU-^MSSr^fft"^ Ury7Sl : 

RJ^OttO^/W^^XX-TX^ftfPtfTViJteVii'tT. 6) . B I OS©iIliu©Pf ( STt»i$n5. 

t(fKElx7t«t?fCC 3TliCPU*t 7->ai:±^ [0 0 7 7] CPUA7-Xf ^h**C 2 SfcfiiC 3 CO 

1 3 £<Dm<D&&&&m&T&tz®0XX-7Wjft tt<i-e; PCl^©x/t<X^SO/\-H^xT^bii*. 

7&?fft>n«:^fc«>. feb/UTX^ifPLT^Sf/'Si' . (IRQ) ftfWn , i'^>«4ni > CP 

(CJ:^i^^EiJ l 3«*^A(CJ;^Tk^^:'J 1 3i ^, tPUtttgltXry^S 1 5T«Sgtfc«fi^;P 

CPU^y-y->a.©^FS ; &75^i;^^*tfeifc«6T?a& 50 (12. 5 %) fctt»Sn*. -tbT. C 2 JfcliC 3 
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S 1 7j&*S$&3tf»?IW3ft*. B I OSS, T*» 
7f y^S 1 4TK^i"f 7tt02^S "t 
1" tlfflWi (7f>yS 17). iDBftfc 
CPUXny h'J >{f]s'Ol'&WBiTZ>Tciblz* *0B 
IOSSffOfffiT^TOl^M (t 4) SS^-fVfiL* 

8) , «» <u*-» *»***frbT, osfcttWS 
sr. 

[0 0 7 8] CPUll^fi-fi'ttSi — 
hCO) ©W^i^ f a-T-f 

V7H>i7SMI)W84t4t. SM-BIOS©! 

>«U 01 HZtRTIloIZ^ fa-f-f — {SOTtitSfi^JE 
grT^tlCfcOCPUXns/ h'J >^WW£ + 1 1/ 
gpfe ^Jl/Jt#Si*-S Uf!/7"S 3 1) . + 1 WVVTvZf 
^ h'J ^l^U^TOftt-MT^C 

h'J >^V^;Hc5JSLTV^ViS^fCtt 
(Xf^7"S3 2 0NO) , SffV7 h7i7SM I © 
^Srffp Uf5'7"S33) „ JltllCttK CPUX 
D 7 hU>^M ^Clt^CPUXDy 

h'J ^l^JWCiUiS-rSST. V7 h9x7SM I tC 

[0 0 7 9] 0.1 01CM0. XryZfS 1 3T, "t 
3" j&*L#VMB "t 5" £rFT&ofci§-S\ ^SO^H 

9. S20, S 2 l#*fT£n3. Xf7 7"S19, S 
2 0, S 2 lttHtaiWX^-y^S 1 4, S 1 6, SI 7 

[0 0 8 0] g;fc, XT5/7S 1 lTACBHrtn?** 

z\ tamtam ntcm&izte uf 7 7"s 1 i©no) . 

CPUX'J-7"ifflI (Xf'y7S2 2) ©*a»*fTSn 

.3. tefe, Adah*©*^*, "t 1" , "t 2" 

[0 0 8 1] il 2©7n-ft-bS#il/ 

T, Xf'y7S16, S2 0, S2 2T*fT^n5CP 

uxu-^fflao^JHSWWT*. cpux'j-7"»i 

Ttt, £"T. 9&fiE©->X?i»©ttML ^0, DMAf 

7TS5^. /UVX? U ^IX h#§E£U 
TV^#>S#>. fc££^©^5t©fc©lCffifl!3ft<5U^ 

1) , CPUl lJ^Wtt©^/^ XdV^VT.:*!!^ 
bTV^75^^!-J:oT, C 3 ^©#fr:£fr£?i£:"f 
gtf^fijlgrr^ ttf77*S4 2) . £©*# 
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5 1~S 5 5Tfrfc>n<5C:£f:i&'5. 
[0 0 8 2] 01 2«Xf'>7S 4tCT. C3^©&fr 

-MJC 0^6 C 3l'«JD#X.6tlS (Xf7 7 , S4 
3) . lfiSl/fcJ:5C;W7-KH'- , /3 
>fe^jh$ns. — 7j. C3^©^ff^#^SSSbTVi 
CPU/17- Xtt— httC0*6C2l: 
10 WD#*Sn* (Xf?7'S4 4) . 

[0 0 8 3] ^©.tolc. B I OSOSHJOTT*. >X 

^t»C«kD. ACP I-OS©ttV>jR«ETT?t>*3*fe^ 

[0 0 8 4] fciS, /UTXi'lWIB, #S©h* 
7 -f / W»f£ b T t >3 #>S#> £3I^2> £ t K £ o T ^ 

ttS8j&tgi£VVTV>.*;i.fc£> C 3 ^fT^frl:»^ v' 
XT-A«i&*/5^^tt^«lViTV^®-&}C©*.> C 3 
20 ^ffTSfc*©fi&©^#*SI&'r^5A^*'J»fbTt> 

[0 0 8 5] sstc. ->X^Att^*©lt69»C<gU^;V 

s©-e, cpu3S«*aBfWK±#s*a«»©*&6 

■T. #J;lKf, C PU^Cft&W^A-fXO^^-X-^ 
•— hfWfflK^ D ^©Sr^M^^Jffll^fT^ ZL\z£. 

30 SfWap^frofcO, fcSVitt^vS'i©*®/^© ' 
grigctfJ&J&W^, HDDC5t-^t>/t7©»16!l!i 

[0 0 8 6] Sfc, OS^67-f C)H**Sttfci^ 
[0 0 8 7] 

[«^©^] U±.mWVTz£olz. *5!S»cJ;n« v 
->X^Attffi©iST«:S/hPE{CffllAt30» +#&/1'7— 
40 -fe— ^ -5 <k o iztSi 0 , /I v 7- U tcJcSidf^^ 

[0®©ffi^/^UiBJ!] 

[01] &5£W<D—Ml&&WilZl£2> Z2 y\f.a.—9 ->Xt- 
[02] RHJE^Ii©3>tfa.— ^->^T-AK:^tStl 

fccpuxD^ hu >>fMwm&v>mfcttt7tiv9 

0o 

[03] B*Jfi»*T?fflViSn*CPU'^n.y h'J>^ 
fflWW)ftZWlW-rZ>tctb<D?'( 5. h. 
50 ■ [04] mnmmm<D CPUXPyh'J >^©JffllSlfPT 



( il ) 
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femZftZX b V ~f>7 D y Zm^kO'Tz-— r-J — £ C P 
[05] W 6 tt£ C P U/1 7 -X h 

[08] mMMmxm^zn%m&&m&m<Dmm& 

[09] n*«*IBfc:*ViTO S feio T->7tA7< 

K;u^aj^nT^^B i osicct^tcpuxu-y 

[010] raHJS»»Kl*^TB I OSKJcoTUfT^ I 

ho 

[0i i] mmmmwz^xB i osic^ox^fr^ 



20 



10 



[0i 2] m^mmmiz^xB i os\z^6xmn^ 

[013] 01 2^CPUXU-7 P MSF^T^fT$tl^ 

1 1-CPU ■ ■ ' 

12 •••3j^X I — PCI 
1 3-±*^EU 

.1.5— PC i - rsA^j^y 

1 7-B I OS-ROM 
1 2 1-PC I 7— tf^\ 
15 1-SM Ifg^EFK . 

1 5 2-CPUXD7 'hU>yfcWSK 
15 3 D MA 3>hD-7 

2 l-Xh>^Py^tt»B» 

2 2-X by-f&Uy&'l >&—;VV&'<f m ?' 
2 3 -Tsbv^pUy 



[01] 



1 i' 



CPU 



— ar 

STPOXf 
SHI 

!RQx 



1 Z\*y 



PC 1 



PC 1 ><x 



P-LVL ! 



P-LVl ! 



ARB_D I S 



122 



f 3 



^12 3 



t 1 A 



1 4 2 



1 4 a 







LCD 




WW 








CRT 


V 




I 


I r 








LCDfiUt 















1 4 



I 4 1 



VRAM 



PC I - I SATU^S? 
I 5-v. I — 1 
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